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Abstract 
Motor movement controlled by PC is the development direction of mechanical and electrical integration, and towards 
the development of high speed and precision. PC control software is a key factor of the motor control system. In this 
paper, the MFC-based PC control software of motion control system is designed and studied, which achieves 
effective control of motor movement. In this paper, the overall system architecture is firstly described, then the 
workflow, instruction types, send and receive process, serial communication of the control software are designed and 
researched. 
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1. Introduction 
Motion controller to control the motor running is an important direction of research and application in 
the field of industrial control, the motion control software is one of core components in the motion control 
system. With the rapid development and mutual penetration of control technology and computer network 
technology, the structure of control system is more and more complex, the distributed space is more and 
more widely, and the collaboration of each unit is more and more closely. The network control is the 
inevitable direction of motion control. At present, the commonly used motion controller is mainly based 
on standard bus of computer, which uses computer features of high-speed processing data and friendly 
interface, combines an open architecture motion controller with the computer. 
A typical motion control system consists of the motion controller, communications controller, position 
controller, drive module. The motion instructions of the system are given by the motion controller, so the 
motion controller is one of the core part the motion control system. From our current technological 
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development, the application market of universal motion controller has only just opened. Compared with 
the United States, Europe and other developed countries, in the field of motion control technology, there 
is no unified product standards, less capital investment, development is lagging behind in our country. 
Colleges and universities do not have conditions to train a large number of talents to develop and apply 
motion controllers. In the process of marketing, the greatest difficulty is a large number of application 
engineers are needed in system integrators and equipment manufacturers, which makes the application of 
the motion controller has been delayed, after-sale technical support is more difficult. Therefore, fast 
training a large number of engineers is the key for the new technological revolution and the new industrial 
revolution. 
In this paper, the MFC-based motion control software is designed and studied, which could effective 
control movement of the motion equipment according to the location information of the motion equipment, 
the principle and implementation of the motion control software is discussed in detail. 
2. The overall structure of the motion control system 
A complete motion control system is consisted by the control software, the data transceiver module, the 
sensor module, the motor control module, the motor and the load movement equipment. The whole 
structure of motion control system is shown in Figure 1. 
 
 
 
 
 
 
 
Fig.1. The overall structure of motion control system 
 
Motion control system requires movement device can quickly respond to input commands, in 
accordance with the requirements of motion control commands, and returns real-time status information 
of motion device. Control software as PC software, is the interface between movement system and the 
user. By this software, users can view the location information of movement equipment, and send 
different control commands to the movement device to control the speed and direction. Data transceiver 
modules include data transmission of PC software, lower computer software, the protocol type of the set, 
send and receive time control, in order to achieve the control software and sports equipment timely and 
efficient data transmission. Sensor module is positioned out of movement equipment from the location 
coordinates of reference points to achieve the feedback to control software. Motor control module is to 
control the motor movement according to control commands coming from control software, such as speed, 
forward, backward and turning. Load movement equipment does corresponding movement under the 
control of the motor. 
3. The software design MFC-based motion control system 
The main function of the control software is to achieve motion control to movement equipment, 
according to the location information which the sensor feedback module returns, sends movement 
commands to equipment to control speed, forward, backward, turn left, turn right of the movement 
equipment. The communication of control software and sports equipment is achieved through RS232 
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serial. The PC software is developed in VS2005 environment, can run on windows XP, window 7 and 
other operating systems. 
3.1. Program execution flow 
When the control software is started, the software will first initialize the internal data. After system 
initialization, the user can click on the initialize command button to send through serial port initialization 
commands to the motor system. After motor system receives order to complete the initialization within the 
system, it returns the command execution result to the control software. 
After the system initialization is completed, the control software can send commands to the motor 
system. Through the control software to send a command to the motor system, it is simply to click on the 
appropriate control button on the software interface. After initialization command, the order of other 
commands is interchangeable. Figure 2 is a flowchart of the system. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2. The work flow chart of the system 
 
3.2. Instruction types and the communication process 
  The instruction format of the control software and motion system is defined as shown in Table 1. 
 
Table 1. The definition of instruction format 
Start flag instruction code Data length Data field Checksum 
2Byte 1Byte 1Byte Determined by the data length 1Byte 
 
Start flag field is two bytes, marks the beginning of a command packet. Instruction code field is one 
byte, distinguishes the type of instruction. Data length field is one byte, marks the following data field 
length in bytes. The length of data field is variable. Checksum is one byte, checks whether the data 
transmission is error. 
Commands between the control software and motion system include the following types, as shown 
in Table 2. 
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Table 2. Instruction types of the motor system 
Instruction type Function 
Initialization command Motor system initialization, initialize global variables, and initial system setup, hardware reset. 
Forward command Control the forward movement of motor system 
Back command Control the backward movement of motor system 
Left command Control the left turn movement of motor system 
Right command Control the right turn movement of motor system 
Stop command Control stop movement of motor system 
Location query command Control report the location information of motor system 
Status query command Control report the status information of motor system 
 
Sending and receiving process of each instruction is the same. The control software through the serial 
port sends a control command to the motor system; when the control system receives the command, it 
returns an ACK packet, means data has been received, and executes this command; after the command is 
executed, result will be returned to the control software. Figure 3 is a flow chart of sending and receiving 
instruction. 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. The flow chart of sending and receiving instruction 
 
To prevent received instruction error or instruction packet out of order, the system uses a state machine 
to receive data. 0 state represents the beginning of the new data packet transmission, the receiver to 
receive start flag; 1 state to receive the command code; 2 state to receive the data field length; 3 state to 
receive the data field; 4 states to receive checksum. In each state, all of the data handled accordingly. The 
following code is a state machine framework, data-handling code is omitted here. 
switch(usart_status)   { 
case 0:  // Receiving the packet start flag   { 
  // processing the receive data, the code slightly 
  break;  } 
 case 1: // Receiving the command code { 
  // processing the receive data, the code slightly 
  break;  } 
 case 2:  // Receiving data packet length { 
  // processing the receive data, the code slightly 
  break;  } 
 case 3:  // Receiving data  { 
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  // processing the receive data, the code slightly 
  break;  } 
 case 4:  // Receiving Checksum  { 
  // processing the receive data, the code slightly 
  break;  } 
 default: // An error occurred during receiving data  { 
  // processing the receive data, the code slightly 
  break; 
 }  }  
 
3.3. RS232 serial data communications 
Serial communication uses one data cable, according to the time order to transfer data, each bit data 
occupies a time slot. It is low cost, but the rate is slow, mainly uses for long-range, low-rate, low data 
transmission between computers and external devices. 
The control software uses the Microsoft MSComm control to send and receive serial data. MSComm 
control is an Active X control, simplifies the programming of serial communication under Windows. 
MSComm provides two ways for data transceiver: one is the query mode, one is the interrupt mode. The 
control software uses the interrupt mode. 
The transfer data of MSComm is the VARIANT type, so we need to convert data, the following is the 
data transfer function. 
BOOL PutBinaryIntoVariant(COleVariant * ovData, BYTE * pBuf, unsigned long cBufLen)     {     
  BOOL fRetVal = FALSE;    
  VARIANT var;    
  VariantInit(&var);  //Initialize our variant    
   var.vt = VT_ARRAY | VT_UI1;    //Set the type to an array of unsigned chars (OLE SAFEARRAY)     
  SAFEARRAYBOUND  rgsabound[1];    //Set up the bounds structure    
  rgsabound[0].cElements = cBufLen;    
  rgsabound[0].lLbound = 0;    
  var.parray = SafeArrayCreate(VT_UI1,1,rgsabound);     //Create an OLE SAFEARRAY    
  if(var.parray != NULL)     
 {    
    void * pArrayData = NULL;   
    SafeArrayAccessData(var.parray,&pArrayData);   //Get a safe pointer to the array   
    memcpy(pArrayData, pBuf, cBufLen);      //Copy bitmap to it     
    SafeArrayUnaccessData(var.parray);   //Unlock the variant data    
    *ovData = var;  // Create a COleVariant based on our variant    
    VariantClear(&var);    
    fRetVal = TRUE;       
}    
  return fRetVal;    } 
Using the interrupt to receive data is while interrupt signal is received, it will get the data out from a 
data buffer and puts it into another data buffer,  and then exits the interrupt routine, continue to wait for 
the arrival of the next interrupt. The data in the data buffer will be removed by another application 
program to do accordingly treatment. The interrupt mode to receive data flow is shown in Figure 4. 
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Fig. 4. The flow chart of interrupt reception of data 
4. Conclusion 
In recent years, the development of computer technology and electrical technology brings new 
opportunities of integration development of these two technologies. Using computers to achieve the 
motion control system has high accuracy and real-time response speed. In this paper, MFC-based control 
software of motion control system is researched, principles and design ideas of the software are described 
in detail, and a feasible idea is given.  It has a certain theoretical significance and practical significance to 
researchers on the motion control system. With the development of related field technology, this motion 
control software needs to be improved and perfected. 
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